Two and a half years after operation.
and who tends to get slowlyx worse, while increase in height aind( wveight puts nmore leverage on the w-eak parts and age brings its burden of straiin and rheumatisimi.
A Method of Grafting Long Bones B3y T. T. STAMIMI, F.R.C.S. THE case of the ununited fracture presents two separate problems, for it is necessary to consider not only the restoration of function to the affected limb, but also the time factor. Any method which offers a chance of producing eventual union of the fracture without undue shortening may be satisfactory from the point of view of eventual function. In these cases, however, the patient has already been incapacitated for a long period, during which treatment has been ineffective. He has reached a stage when he has some right to demand that anv further efforts to produce union should be as far as possible certain of success and should produce that result in the sshortest possible time. Although he may be a new patient to the surgeon concerned, he is certainly a very old patient to himself. Conservative methods, such as drilling of the bone ends, or further prolonged immobilization, are often economically unsound, as thev are not certain to succeed and may merely result in a fuirther increa.se in the period of incapacity.
Treatment by bone-grafting offers a solution to the problem only in so far a. it is certain of success, and that in a reasonably short time. Although all methodls of bone-grafting may succeed in some cases, it will, I think, be agreed that a, high per-centage of successful results depends primarily on the size of the area of apposition between the graft and each fragment and upon the degree of immobilization obtained between these surfaces. The larger the graft and the more secure its fixation to both fragments, the more certain is the procedure to be successful.
There is no doubt that a large intramedullary graft, hammered in until it has jammed tight, offers the best chance of securing rigid fixation, and experience has shown the method to be sound, in spite of the theoretical objection to filling up the intramedullary cavity. Moreover, the intramedullary method can be applied to almost any bone. It has, however, one serious disadvantage. Although a graft can nearly always be fixed into one fragment by the intramedullary method, sufficient distraction at the site of the fracture cannot usually be obtained to allow a reasonable length of graft to be inserted into the second fragment, unless length of the limb is unduly sacrificed. I feel therefore that any modification in technique which will help to overcome this difficulty is worth recording. The method to be described is a modification of the double intramedullary peg technique, which permits a sufficient length of graft to be inserted into both fragments to ensure absolute rigidity.
The site of the fracture and two to three inches of both fragments are exposed and freed from the surrounding tissues. A sufficient amount of the end of each fragment is then sawn off so that the cut end shows normal texture. The medullary cavities are then roughly cleared out to a depth of about three inches.
A sufficient length of the shaft of one fibula is then removed -ubperiosteally to form the graft. Practically the whole length of the shaft may be taken if it is desired to fill a long gap. The fibula regenerates in a remarkably short time.
About three inches of each end of the graft is then shaped until it will just fit into the respective ends of the fragments. One end is then inserted into the fragment iii.:
iv. FiGs. 3 and 4 illustratinig tne applicatioll of the method to a (ease of recurring giant-celled tumour which had involved the knee-joint. The fibula was able to be inserted into both tibia and femur to a considerable depth without sacrificing more than X in. in the length of the limb, after a block resection of the growth and the joint had been performed.
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where fixation is the most difficult, and is hammered home until it has jammed tight. The two fragments are then distracted as far as possible. The point B in fig. iii, Diagram I, is then marked on the graft. The distance A-B represents the amount of distraction possible, and therefore the length of graft which could be inserted into the second fragment without producing shortening of the limb. This is almost invariably too short, even in the " single bone " segments of the limbs. A slot is now cut in the second fragment ( fig. iv) . This slot was originally made wi-ith parallel sides, but it has been found better to make the slot slightly V-shaped as shown in the diagram. The end of the graft from the point B is then cut down so that it will just pass through the slot.
The fragments are now again distracted to the maximum, when the portion of the graft B-C can be dropped through the slot into the medullary cavity. The graft is now forced up the medullary cavitv as far as the point A. By this procedure at least double the length of graft can be inserted into the second fragment and rigid fixation thus ensured at both ends. In cases where a very small amount of distraction is possible, even I in. of impaction may suffice to ensure fixation.
Certain points in connexion with technique should be mentioned:
As the whole shaft of the fibula is used, the graft is far stronger than the ordinary cortical graft from the tibia, and large gaps can therefore be safely bridged. This permits the bone ends to be widely excised in cases where they have become either atrophied or sclerosed. At the same time no sacrifice need be made in the length of the bone as it is quite unnecessary to bring the bone ends together.
Where the fracture is close to one end of the bone, fixation into the short fragment is always difficult. This end should therefore be fixed first and advantage may be taken of the variations in the shape of different parts of the shaft of the fibula.
Diagram II shows how this fact may help in securing fixation into a short lower humeral fragment, where the medullary cavity is narrow in the centre but wider at the sides where it passes into the tw-o condyles. The fibula in its upper part is so DIAG RA31 II.
shaped that the main portion of the shaft w-ill pass into the condyle, wNhile the thin interosseous crest will fit into the central portion of the medullary cavity.
If the medullary cavities are not completely cleared out, the remaining cancellous bone is compressed and moulded by the graft as it is forced in, and greatly assists in ensuring a tight fit without the need for great accuracy in carpentry.
It is better to cut the slot and the end of the graft into a slight taper, rather than making the sides parallel, for two reasons: (1) If the sides are parallel there will be a weak spot in the graft at the point B (Diagram I), and the distal end will be liable to snap off. (2) The slight taper on the graft causes the cancellous bone in the medullary cavity to be compressed to the sides instead of being forced along in front of the graft. The junction therefore tightens up gradually, and the graft does not suddenly " jam ", perhaps before it is in far enough.
As the second end of the graft is partly cut down in width, the corresponding medullary cavity should not be cleared out quite so much.
The graft at the point A (Diagram I) and the corresponding hole in the intramedullary cavity must be slightly larger than the slot at this point, so that two shoulders are left as shown in fig. v at X and Y, which will overlap the graft and ensure that no angulation can occur. Also the graft should be orientated so that a flat surface faces the slot and thus fits properly under the two shoulders.
